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[57] ABSTRACT 

A rigid connection of structural parts of a motor vehicle and 
a tool and for establishing the connection are provided. The 
structural parts are fixed together after a coating during their 
assembly to one another in a simple, joined and effective 
manner without plastically deforming the respective exterior 
structural part and damaging the coating in the process and 
therefore visually impairing the visible side of the structural 
parts. The two structural parts to be connected are designed 
as oblong hollow bodies with one structural part having 
axially spaced radial cross-sectional reductions along the 
length of the connection in which the other structural part is 
held on it while forming a releasable plug-type connection 
and in that the first structural part — starting from the plug-in 
position. Because of the expansion between the plug-type 
connection points, during an internal high-pressure 
deforming, the parts are locked in a form-fitting manner. The 
interim structural part, in contrast to the other structural part, 
being constructed to be more easily plastically deformable 
under high pressure. A tool used for the deforming is 
constructed as an oblong, radially expandable, elastic, hol- 
low swelling body which is closed on all sides in a pressure- 
tight manner, has a pressure connection extending to the 
outside and connected with a high-pressure fluid line, and is 
provided with a tension device hindering axial expansions of 
the swelling body. The tool, in a flexible condition subjected 
to a fluid pressure, is introduced into the interior structural 
part in its plug-in position and plastically widens the interior 
structural part under a higher pressure until a locking 
form-fitting of the two structural parts occurs. 

16 Claims 1 Drawing Sheet 
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RIGID CONNECTION OF STRUCTURAL 01 895. In this case, for avoiding corrosion in the customer 

PARTS IN THE CASE OF A MOTOR operation, the vehicle body parts are subjected to an anti- 

VEHICLE AND TOOL AND METHOD FOR corrosion coating after the establishment of the connection. 

ESTABLISHING THE CONNECTION However, in order to join vehicle body parts during the 

5 assembly which are ready to be installed and therefore 

BACKGROUND AND SUMMARY OF THE achieve a customer-friendly formation of variants in the final 

INVENTION assembly which takes into account individual wishes, join- 
ing processes, such as welding and penetration joining 

This invention relates to a rigid connection of structural cannot be used because in this case, the coating would be 

parts and a tool and a method for establishing the ^ destroyed at the joining points and the visible side of the 

connection, in an arrangement with a first hollow tubular vehicle body parts would be visually impaired because of 

member structural part and a second structural part sur- indentations, distortions of material and discolorations. 

rounding the first structural part and utilizing a high internal It is an object of the invention to further develop a 

pressure forming technique. connection of the above-mentioned type and a tool and 

Aconnection of this type and a tool of this type are known 15 met ^ od for establishing the connection such that the struc- 

from German Patent Document DE 39 27 896 Al. A m ^ P arts ™ v « hlclc bod y P arts can also bc ) 0 ™* * 

connection and a tool are described there for the positionally J» assembly in a simple manner and can be 

, c . . c , lt uattT w effectively fixed to one another without any plastic defor- 

accurate fastening of cams on a hollow shaft. In the machin- _ . . , _ . „ , tn 

, & , , „ i_ <v .« . • -j j maUon of the exterior structural part and without damage to 

ing posiUon, the cams and the hollow shaft which is guided ^ coati ^ ^ without a visual i™^^ of the 

through their threading opening are placed in a ^ vis ibie side of the structural parts. 

corresponding negauve-shape -engraving of a forming tool According to the invention, this object is achieved by 
divided into halves or quarters. An oblong elastically providing m assembly of structural parts for a motor vehicle 
deformable contamer, which is open on one side and into comprising a first hollow part, and a second hollow part 
which a pressure fluid is filled, is introduced into the hollow surrounding and fixedly connected to the first hollow part by 
shaft in a pressurized manner. In the area of one end of the ^ internal high pressure expansion of the first hollow part, said 
hollow shaft, the container is supported on a bearing of the first hollow part including inwardly protruding projections 
tool and, on the other end, it is supported in a fluid-tight and which form a releasable plug in connection with the second 
pressure-tight manner to a mouthpiece of a hydraulic sys- hollow part during a preassembly operation before internal 
tern. The mouthpiece rests against the deforming tool and in high pressure expansion of the first hollow part, and said first 
the process supports the hollow shaft on this end. The ^ hollow part being configured to plastically deform in 
mouthpiece, which is constructed as a pressure introducing response to internal high pressure to form a permanent 
body, has a pressure intensifier piston by means of which the connection with the second hollow part with substantially no 
hydraulic system by way of a pressure duct provided in the plastic deformation of the first hollow part, 
mouthpiece and leading into the container exercises a high According to the invention, it is permitted that, during the 
pressure on the pressure fluid, whereby the elastically 3S assembly of the structural parts, because of the construction 
deformable container expands and is placed against the G f the exterior second structural part with reduced cross- 
interior side of the hollow shaft. By means of a further sections, a tentatively releasable connection between the 
pressure rise, the hydraulic pressure is transmitted by way of structural parts is obtained by a simple fitting of the struc- 
the container to the hollow shaft which, as a result, is tural parts into one another, in the case of which releasable 
radially expanded along its whole length so that, because of ^ connection a given adjusted position of the structural parts 
the circumferential enlargement, the cams are provided with with respect to one another is temporarily secured. The 
a press fit on the hollow shaft. However, for establishing the interior first structural part is supported on the cross- 
connection when the vehicle body parts are already coated sectional reduction sections while, in the course between the 
during the assembly, the tool designed for this purpose is sections, it forms an expansion space with the surrounding 
completely unsuitable because of the high-expenditure 45 exterior structural part into which it can be plastically 
insertion of the structural parts into the tool, the multi-part deformed when high pressure is introduced by way of a 
construction of the tool which requires a plurality of oper- fluid. By means of the therefore achieved form-fitting 
ating steps, and the very high space requirement of the tool. between the structural parts, the previously releasable plug- 
Because of the high demands on the uniformity of the type connection will become unreleasably rigid. Because of 
expansion of the hollow shaft — therefore, of the interior 50 the fact that the fluid is held in a flexible hollow body 
structural part— whose surface quality must be very high introduced into the interior structural part and a dry deform- 
with a view to a sufficient concentricity, for establishing of mg 0 f the interior structural part is achieved. As a result of 
the connection, a complete encapsulation of the structural the different deforming capacities of the structural parts 
parts to be connected is required by means of the known tool wn ich are caused by different materials and/or different wall 
which is not possible in the case of vehicle body parts by 5S thicknesses of the structural parts, the interior structural part 
means of acceptable expenditures. which, because of the significandy lower yield tension, is 

Furthermore, it is known from German Patent Document easier to deform than the exterior structural part, can be 

DE 30 08 840 C2 to manufacture a tube frame construction plastically deformed under high fluid pressure, whereas the 

of a motor vehicle by means of a point welding, seam exterior structural part remains undeformed or is deformed 

welding, folding or gluing of metal half shells. go no more than elastically. Thus, the deforming is concen- 

In vehicle body construction, the sheet metal parts are trated only on the interior structural part so that the exterior 

generally connected with one another at their joining points structural part, particularly its visible side, is not deformed 

in the body in white by means of resistance welding, as and therefore has no unattractive bulges. Likewise, in this 

known, for example, from German Patent Document DE 33 case, a chipping of the coating is avoided, for example, of 

06 397. As an alternative thereof, mechanical connections, 65 the paint coat or of the corrosion protection, 

such as penetration joining is used, as illustrated in a The tool used for the fixing of the two structural parts to 

representative manner by German Patent Document DE 37 one another which is virtually constructed as a bending- 
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elastic, radially flexible, hollow rod, can be inserted into any area 2 and there, on the interior side, has two opposite, 

bending shapes of structural parts under a fluid pressure U-shaped reinforcing profiles 3 which extend transversely 

which is exercised on the inside and which is above the toward the roof 1. The reinforcing profiles 3 are arranged so 

atmospheric pressure. In this case the tool adapts to the that they are aligned with respect to one another by means 

course of the interior of the interior first structural part 5 of their opening 4 and, on the base 5, are welded on the top 

because of its fluidically generated bending elasticity. In this *e bottom to the interior side 6 of the roof 1 which is 

case, the introduced tool can be pushed in a variable manner ****** in a corrosion-proof manner. As an alternative, a 

more or less far into the interior structural part, depending on & ucd connection is also contemplated, 

at which point an expansion space of the exterior structural 9 n f«« ic & 7 > remforcing profiles 3 each have flange 

part is situated. In order to essentially prevent an axial 10 stn f * bet u we ? n ^ ch a tubc " sha P c # d &st structural part 9 

lengthening of the tool when the fluid pressure is applied, 15 K^^ch, * ? T ™ P °ih h SS P$ i h 

» • • . & . . 4| _ i_ j i/ • welded to them. Instead of a welded connection, a glued 

which axial Icngthcmng, on the one band, results in . coonection is ^ co nte!np i ated accordirlg to other preferred 

disturbance of the radial expansion of the interior structural embodiments . For the structural part 9, the welded connec- 

part and, on the other hand, results in a considerable danger ^ ^ ^ reinforcin files 3 aQd thus the rigid 

of tearing the skin of the rod-like swelling body, tension J5 connection with the roof 1 signifies a tension rod in the axial 

devices are provided which counteract in the axial direction. direction for the later high-pressure action upon and the 

The swelling body is closed on all sides in a pressure-tight expansion of the structural part 9, which tension rod largely 

manner and completely closes the interior structural part on prevents an axial contraction of the structural part 9 during 

its ends so that, when a high fluid pressure is applied, no its radial expansion taking place at points as described 

bubble of the elastic swelling body is formed which pushes 20 below. The tube-shaped structural part 9 has a bent 

between the interior and the exterior structural part and construction, in which case it is composed of a horizontally 

which may burst, whereupon a rapid pressure drop will situated, linear section 10 and a section 11 which bends in 

occur in the high-pressure fluid. the downward and forward direction at an obtuse angle. 

The deforming takes place by means of very low equip- A second hollow longitudinal structural part 12, which 

ment expenditures because an exterior support for the struc- 25 represents the A-column of the vehicle body and is coated in 

tural part situated on the outside as well as the press bedplate a corrosion-proof manner, is fitted onto section 11 to such an 

and the press slide customary in generally known internal If Jl P ro i ec f slightly into an opening 13 on the 

high-pressure deforming arrangements are completely 14 of ™*} connection . area 15 to 

eliminated. The need for such parts is eliminated by the * e [ oof *> ^ sccoad plural part 12 has on die top and 

special construction of the invention and the material char- 30 the bottom side two axially spaced reductions of die cross- 

acteristics of the exterior structural part, on the one hand, sect,on ^ « desi f» ed » contachoiis 18 of the linear 

and the largely free deformability of the interior structural course J of sectoral part 12 and by means of which the 

part, that is, the absence of increased demands with respect s ™ Dli structural part 12 is held on the intenor side on the 

to the surface quality and the course of the interior strucmral fi f ^f^f P" 1 9 m a ^UonaUy engaged manner in the 

part, on the other hand. At the same time, the tool for the 35 re leasable plug-type connection. By means of the friction- 

internal high-pressure deforming is not fixed stationarily but ^ m ^ ^'tyfc connection, a secure mounting of the 

can be handled manually or possibly by means of an structural parts 9, 12 on the roof 1 K ei.surcd which prevents 

assembly robot in a locally independent manner. a s^P'^E °* *e structural parts 9, 12 which are coordinated 

_ , , , . with one another accurately to size in the relative position. 

By means of the possibJ.ty acquired by means of the Because of the indirect connection between the roof 1 and 

connection according to the uiyentior 1 of .incorporating ^ n fo ^ A<olum m me case of 

shortly before the finishing of the vehicle by means of . . . . v. , , ft . ° (f . , , . ' - . r 

~ . ' . .j . ^ -. iL which the structural part 9 is not fastened directly to the roof 

finished and coated structural parts still changes mto the - . . , • / • *i <■» • • c 

. , r 4 , 4 u- i *u * • j j i „ 1 but to the reinforcing profiles 3, a transmission of 

body of the motor vehicle, the most varied model variants . . *. u j * , *i_ *c 

* ... . , . structure-borne noise from one body part to the other is 

can be constructed on a short-term basis and in a rapid . A .« . ... . , . ' r ., . 

. , . . , , ... . 45 prevented so that, with respect to noise, the connection has 

manner without any losses of quality according to custom- r , . . T „ J. , . . . 

... J j © an advantageous eiiect on the overall vehicle body construe- 

ers wishes • ■ 

tion. Furthermore, also different materials can be used in the 

Other objects, advantages and novel features of the case for the joined vehicle body parts which previously had 

present invention will become apparent from the following not becn considered because of the otherwise occurring 

detailed description of the invention when considered in 5Q contact corrosion. This use can have a favorable effect on the 

conjunction with the accompanying drawings. light-weight construction of the vehicle body. It is also 

BRIEF DESCRIPTION OF THE DRAWINGS contemplated by the invention to mount the structural part 9 

directly on the roof 1; however, the physical and chemical 

FIG. 1 is a lateral longitudinal sectional view of a con- compatibility of the materials of both parts would then have 

nection according to the invention between two vehicle body 55 to be ensured. Furthermore, because of the indirect connec- 

parts showing the body parts in positions corresponding to tion of the vehicle body parts, manufacturing tolerances can 

a releasably adjustable plug-in position and without any be compensated without any deformation of the connected 

expansion of the interior structural part; and vehicle body parts so that the maintaining of a close dimen- 

FIG. 2 is a lateral longitudinal sectional view of the sional tolerances for the motor vehicle is facilitated, 

connection of FIG. 1 with an internally high-pressure- so The structural part 12 is manufactured of two half-shells 

expanded interior structural part and deforming tool accord- 16, 17, in which case this structural part 12 can be slid as a 

ing to the invention used for establishing the connection. prefabricated welded-together constructional unit onto the 

DETAILED DESCRJPTION OF THE DRAWINGS T^yCl ^l^lZ^SX 

FIG. 1 illustrates a section of a roof 1 of a motor vehicle 65 welded together. This avoids an inconvenient sliding of the 

which forms one of the vehicle body parts to be joined and structural part 12 onto the structural part 9, particularly if 

which has a hollow construction at least in its forward end their end cross-sections have almost the same size. 
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Structural part 9 has a significantly lower yield tension thickness (3 mm), it is not necessary that the plug 31 

than the surrounding structural part 12 and can therefore be completely fills in the cross-section of the structural part 9 

plastically deformed much more easily. Optionally, the wall because the hose, as the result of its thickness, cannot swell 

thickness of structural part 9 may also be smaller than that through the gap between the structural part 9 and the plug 

of structural part 12. In addition, the material of structural 5 31 

part 9 may be softer than that of structural part 12 so that ^ ^ 2? ^ nQw ^ b of ^ 

as a result, the deform^ 23 ^ d £ itudinal ^ 2 9 ^ a fluid 

to structural part 12 is increased. The same applies ma .. & . . „. . . 

comparison of structural part 9 with the reinforcing profiles ? ressu 5 e ™. the mtenor changes the swelhng body 27 

3. As a result, it is prevented that, in the case of a later 1fl mt ° 8 ; Ending-elastic condition so that, dunng the mtroduc- 

expansion of the structural part 9, structural part 12 is also 10 1,011 nd0 Jjf structural part 9, it can follow its bending 

plastically deformed. By the use of half shells 16, 17 in the «"»•• ™ hen , lhe J°°\ has reach f ., lts P r ft ed f' etnm £ d 

case of structural part 12 and their placing against structural P° slUon ; ,h ° l** 2 ?> b * me "f of l . te f >. m * e 

part 9 and the subsequent welding together of the shells, an P™' 1 * of «*» «»ead rate tightly against the interior side 

undesirable deformation of structural part 9, which in com- „ ^ of the structural part 9 and by means of the underside 35 

parison to structural part 12 consists of a very strongly and 15 of lts k head 36 > rests f*** « * f ac * ™» e * cludes a 

easily deformable material, is prevented. ~ P os « lble eme ^ n g °J ^ J""""*. bodv 27 fr ° m struc " 

_ ' A . . . A - j rural part 9 also at the end 40 facing the roof. 

Between the two plug-type connection points formed as r 

contractions 18 of the structural part 12, structural part 12 In order to avoid an axial lengthening of the swelling body 

together with structural part 9 bounds an expansion space m 27 dunD S ^ c expansion operation, a steel core 38 is pro- 

19. Furthermore, structural part 9, together with the end 20 Vldcd for l{ as the tcnsi0D dcvicc counteracting the 

of structural part 12 which adjoins the upper plug-type lengthening, which steel core 38 extends within the mtenor 

connection points toward the roof 1. Structural part 9 30 of the swelling body and connects both plugs 25 and 31 

projects radially with respect to the contraction 18 as well as t0 wnicQ ll » fastened. 

with the interior side 5 of the roof land bounds an expansion ^ Then the fluid pressure is raised, in which case the 

space 21. Structural part 9 also bounds an expansion space swelling body 27 expands radially and is placed tightly 

22 together with the reinforcing profiles 3 between their against the interior side 34 of the structural part 9. When the 

flange strips 8 facing away from one another. The two pressure is increased further, the material of the structural 

vehicle body parts to be connected — the roof 1 and the part 9, between the plug-type connection points, between the 

exterior second structural part 12 — may already be painted ^ weld connections points of the reinforcing profiles 3, and 

before achieving the rigid connection. Instead of or together between the upper plug-type connection point and the weld 

with the cross-sectional reductions 18 arranged on the top connection point adjoining it, is pressed because of the 

and the bottom on the structural part, cross-sectional reduc- pressure-transmitting swelling body 27, into the expansion 

tions may also be provided laterally on it— possibly also in spaces 19, 21 and 22 until a form-closure of the structural 

the shape of contractions. 35 part 9 is obtained with the structural part 12 and the 

FIG. 2 shows the joined vehicle body parts 1 and 12 in a reinforcing profiles 3, which causes a locking of the parts, 

rigid connection with one another. For establishing the rigid since ^ guiding of the pressure takes place in a closed tool 

connection, a tool is slid through a through-grip opening system, the tool operates completely without recoil so that, 

which is arranged in the forward end area 2 of the roof but at ^8° pressures, a simple manual handling is ensured, 

is situated farther in the rear with respect to the reinforcing 40 ^ introduction of pressure can take place in superimposed 

profiles 3. The tool, which operates by means of the internal pressure surges of a duration which is in the millisecond 

high-pressure deforming technique, contains a high-pressure range. 

fluid line 23 which is connected with a hydraulic system and In this case, the course of the wall of the structural part 9 

a correspondingly suitable operating unit. Furthermore, a can adapt to the interior contour of the structural part 12 as 

handle for an improved handling is provided on the tool. 45 shown — or the wall of the structural part 9 can be placed 

On one end of the fine 23, a plug 25 is fastened on which, against the wall of structural part 12. As a result, no space 

on the side 26 facing away from the line, by means of one is left in which moisture, such as condensation water, can 

end 24, a swelling body 27, which is constructed as an collect which may lead to a corrosion on the uncoated 

elastomer hose piece, is fastened by means of, for example, interior side of the structural part 12 and of the structural part 

a tensile metal band 28, the plug 25 closing the swelling so 9 over time. Furthermore, no airborne sound waves can form 

body 27 in a pressure-tight manner. The hose piece has a which with respect to noise would be disadvantageous for 

wall thickness of approximately 1-3 mm. As an alternative, the vehicle body. 

the swelling body 27 can be constructed as a bending-slack, After the establishment of the rigid connection, the fluid 

rubber-like flexible skin cover. pressure is reduced until the swelling body 27 which is 

The plug 25 has a longitudinal bore 29 which leads from 55 extremely hard under high pressure is sufficiently bending 

the interior 30 of the swelling body 27 into the fluid line 23 elastic and is then pulled out of the structural part 9. 

to the outside and thus forms the pressure connection. On the Therefore hollow vehicle body parts of all conceivable 

other end 41, the swelling body 27 is closed in a pressure- geometrical shapes can be connected with one another in a 

tight manner by means of another plug 31 and is also simple manner by means of the connection technique 

fastened to it by means of a metal band 28. Both plugs 25 60 according to the invention. The material thicknesses of the 

and 31 have a mushroom-shaped construction, in which structural parts 9, 12, the dimensions of the expansion 

case, the plug 31 by means of its head 32 fills in the spaces 19, 21, 22, the consistency of the materials of the 

cross-section of the tube-shaped structural part 9 in the area structural parts 9, 12 to be joined and the pressure intensity 

of the plug-type connection point but outside the area of the must be mutually coordinated empirically so that the exte- 

structural part 9 to be deformed so that the swelling body 27 65 rior structural member 12 remains undeformed. 

cannot emerge as a bubble from the end 39 of the structural Although the invention has been described and illustrated 

part 9 facing away from the roof. If the hose has a large wall in detail, it is to be clearly understood that the same is by 
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way of illustration and example, and is not to be taken by 
way of limitation. The spirit and scope of the present 
invention are to be limited only by the terms of the appended 
claims. 

What is claimed is: 

1. Rigid connection of structural parts of a motor vehicle, 
a first of said structural parts being an oblong hollow body 
and a second of said structural parts circumferentially 
enclosing the hollow body, the hollow body being closed in 
a surrounding manner in the circumferential direction and 
being plastically expandable via internal high-pressure fluid 
forming in order to fix the hollow body on the second 
structural part, 

wherein the second structural part is oblong and hollow 
and has axially spaced, radial cross-sectional 
reductions, in which the first structural part is releas- 
ably held before said internal high-pressure fluid 
forming, and 

wherein the first structural part is expanded between the 
cross-sectional reductions by the internal high-pressure 
fluid forming to be form-fittingly locked to the second 
structural part, the first structural part having a higher 
deformability than the second structural part with 
respect to said internal high-pressure fluid forming such 
that the first structural part deforms plastically while 
the second structural part, free of an exterior support, 
does not deform or deforms at most elastically at the 
cross-sectional reductions. 

2. Connection according to claim 1, wherein the first 
structural part is completely adapted by means of the inter- 
nal high-pressure fluid expansion to the interior contour of 
the second structural part. 

3. Connection according to claim 1, wherein the cross- 
sectional reductions of the second structural part are con- 
structed to frictionally engage the first structural part before 
said internal high-pressure fluid forming. 

4. Connection according to claim 1, wherein the hollow 
structural parts are constructed in a tube shape. 

5. Connection according to claim 1, wherein the connec- 
tion is a joining connection for two mutually separate, 
hollow, coated vehicle body parts, the first structural part 
being fixedly connected on one end with one of the vehicle 
body parts by means of a conventional connection 
technique, the second structural part forming the other 
vehicle body part. 

6. Connection according to claim 5, wherein the first 
structural part is fitted through an opening of said one of the 
vehicle body parts and is fastened in a conventional manner 
between two reinforcing profiles mounted in an opposite 
manner on the vehicle body part. 

7. Connection according to claim 6, wherein said one of 
the body parts is a vehicle roof and the other of the body 
parts is an A-column. 

8. An assembly of structural parts for a motor vehicle 
comprising: 

a first hollow part, 

and a second hollow part surrounding and fixedly con- 
nected to the first hollow part by internal high pressure 
fluid expansion of the first hollow part, 

said second hollow part including inwardly protruding 
projections which form a releasable plug in connection 
with the first hollow part during a preassembly opera- 
tion before said internal high pressure fluid expansion 
of the first hollow part, 

and said first hollow part being configured to plastically 
deform in response to internal high pressure to form a 
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permanent connection with the second hollow part with 
substantially no plastic deformation of the second hol- 
low part. 

9. An assembly according to claim 8, wherein the second 
5 hollow part has a painted exterior facing surface. 

10. An assembly according to claim 9, wherein the second 
hollow part is an A-column and the first hollow part is fixed 
to a vehicle roof. 

11. An assembly according to claim 8, wherein a portion 
10 of the second hollow part located between adjacent ones of 

said inwardly protruding projections and a portion of the 
first hollow part define an expansion space therebetween 
after said preassembly operation and prior to said internal 
15 high pressure fluid expansion of the first hollow part, said 
portion of the first hollow part plastically 
deforming into said expansion space in response to said 
internal high pressure to form said permanent connec- 
tion with the second hollow part. 
20 12. An assembly according to claim 11, wherein said 
portion of the first hollow part which plastically deforms 
into said expansion space forms a radially outwardly pro- 
truding projection with an exterior surface which matingly 
engages an interior surface of said inwardly protruding 
25 projections of the second hollow part. 

13. An assembly of structural parts for a motor vehicle, 
comprising: 

a first hollow part, 

and a second hollow part including a portion which 
30 surrounds a portion of said first hollow part, said 
portion of the second hollow part including at least two 
axially-spaced inwardly protruding projections, an 
interior surface of said inwardly protruding projections 
frictionally engaging an exterior surface of said portion 
35 of the first hollow part, 

said second hollow part to be fixedly connected to the first 
hollow part by admitting a fluid into an interior of said 
first hollow part at a pressure which causes said first 
hollow part to plastically expand in an area between 
40 adjacent ones of said inwardly protruding projections. 

14. An assembly according to claim 13, wherein said first 
hollow part is coupled to a roof of the motor vehicle, and 
wherein said second hollow part is an A-column of the motor 
vehicle. 

45 15. An assembly of structural parts for a motor vehicle, 
comprising: 

a first hollow part, and 

a second hollow part including a portion which surrounds 
50 a portion of said first hollow part, said portion of the 
second hollow part including at least two axially- 
spaced inwardly protruding projections, an interior 
surface of said inwardly protruding projections fric- 
tionally engaging an exterior surface of said portion of 
55 the first hollow part, 

said second hollow part having been fixedly connected to 
the first hollow part by admission of a fluid into an 
interior of said first hollow part at a pressure which 
caused said first hollow part to plastically expand in an 
60 area between adj acent ones of said inwardly protruding 
projections. 

16. An assembly according to claim 15, wherein said first 
hollow part is coupled to a roof of the motor vehicle, and 
wherein said second hollow part is an A-column of the motor 
65 vehicle. 

* * * * * 
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